Ascorbate oxidase mimetic activity of cupric oxide nanoparticles.
Although oxidase mimetic nanozymes have been widely investigated, specific biological molecules have rarely been explored as substrates, especially for ascorbate oxidase (AAO) mimetic nanozymes. Herein, for the first time, we demonstrate that cupric oxide nanoparticles (CuO NPs) exhibit as a catalyst toward the oxidation of ascorbic acid (AA) by dissolved O 2 as a green oxidant to form dehydroascorbic acid (DHAA), thus revealing a new kind of AAO mimic. Under neutral conditions, Michaelis-Menten constant of CuO NPs (0.1302 mM) is similar to that of AAO (0.0840 mM). Furthermore, the robustness of CuO NPs is greater than that of AAO rendering them suitable for applications under various conditions. As a demonstration, a fluorescence AA sensor was established based on AAO mimetic activity of CuO NPs. To obtain a fluorescent product, o-phenylenediamine (OPDA) was used to react with DHAA produced by CuO NP-catalyzed oxidation of AA. The fabricated sensor was cost-effective, easy to fabricate, and exhibited high selectivity/sensitivity with a wide linear range (1.25 × 10 -6 to 1.125 × 10 -4 M) and a low limit of detection (3.2 × 10 -8 M). The results are expected to aid in expanding the applicability of oxidase mimetic nanozymes in a variety of fields such as biology, medicine, and detection science.